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<54) yCTKOnCTBO iUIH PEMOHTA OBCAHHWX KOJ10HH 



H3o6pcrowc oiHocBTca k ycTpoficTBaM, np«- 
mchhcmwm npH ycraHoaice npoaonwto-nxfrpHpo- 
BiHHbix cracTwpe« K3 Mtrauiinccxsix xpy6 

B OtoflHMXj KOJIOHHAX HC4>TJOftlX t rax)BHX H 
BOAHHblX CKBaXHH C HCJlbW BOCCiaHOBJICHH* 
rCpMCTIOTOCni* CTCHOK KOJIOKH. 

H3BCCTHO yCTpOMCTBO AH* yCTaHOBKM MCTan- 

ranecxHx nnacrupcH, co^pramce 3anoJiHCHHWM 
xMOKocTbio inzcrwwM a cocyn. cnycKacMwfi 
k Mecry noBpexneHM* ko^ohmli hi ipocc. Ha 
ooBepxHocni GannoHa cncunanbHUMM aaxxMa- 
mh KpeiTHTCJi MCTajuiimecxHif ro$p«poBaHHNM 
nnacTM^ BayTpH anacnwHoro cocyAS >;» 

KOCT* nOMCCUCH BJpUBHOH 3apHfl C DJICKipO- 

jWTOHaiopOM. PacmitpcHHc luiacTbip* b kojkm- 
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ne ocymecriiiBCTcii: npH Baptise 3ap«u [11 

Ocrobhum HcnocrarxoM JToro ycTpowcTBa *b- 
jlhctch ipynHocib acmth^cchha paBHOMcpworo 
pa cm HpcHHH ruiacnjpH no bcch arame. 

HaM6oiiee^GnM3KKM no tcxhhvckoh cymHoc-^ 20 
th h ixocfmraeMOMy poyjibtafy k ^peJ^^a^aeMO-' ,, 
My xBiiffCTCH ycTpoHCTBO Ana pcMOura o6caa- 
Hbix- KonoiiM, coaepttamee nonyio unaMiy c 
ynopoM, cJ>opMHpyiomyio ynpyryio ronoBicy, * 



xecncHM KOHyo-nyaHCOH u ycraMowicHHbifi Ha^ 
uiTiHre Mcxny yTnpJioM h KOHycoM-nyaKCOHOM^ 
npowiwo. ro^papoBS" 1 " 6 .;njiaa^ii^[21.^^- 
HcflocraTKOM jobccthoix) ycrpoficTBa .bbjw-^ 
ctoi to, hio xeciKHfi KOHyc-nyawcoH npcflBa-^ 
pKTdibHoro paaiiKpauw npoflon«io-ro<J)p«poBaH- 
Horo nnaciwpJi bmiiojihch c rnauucofi 6okoboA^ 
noBcpxHOcnw. TaxoM KOHyc npH paauHpcHHM s 
.BnaanH nnacTwpji coaoaeT o6paTHWM ncpcmC 
Meiajwa. B pcsynwaic Kawa« H3 BnawH 06- 
paayer abohkm? hcaoxmmm nnacTwpa k kojioh- 
hc ilpyniM HeflOCTatKOM ycrpoHCTBa bb^ctoi^ 

BO3M0aCH0m^3aknilHllB^ ^^^"X^SWh, 
b otoraofi^Morae m>m HCJHawwkHoAlpav 

HMUM MC«y v K>^AWMCTpaMH. : ;^^ 

KavciBa poSoH^STTOBum HwcacHoai 

cro nyTCM HCiaaoicHMJi 3axjiMHHBanmi b pc^ 
MOHTMpycMon kojiohhc KOHyca-^aimraa^ 

Ueiib AocTBTaCTCB^. tcm b; y^MCIBC^ 
njin pcMoinaf66aOTMx^^ 
nojiyn unaHry c ynbpoM, <J>opMHpyiomy» yn-. 
pyryw ronoBicy, MtaKnk Konyc-nyaHcoH m V 
ycraxo bji chhmh Ha unanrc Mcaoxy y no P° M v *^§;v 
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KOHycoM- nyaiicoHOM n pononbHo- ro<|>pHpoBaHHWM 
nnacibipk. KOHyc-nyaHcon awnonHCH c nponojib- 

4 HWMH K3H3BK3MH, MMCWU1HMH nCpCMCHHMH pa- 

% MCHbUlCrO^OCMOBa-, " ' 

' Bbiciynbi^nnacTW- 



b npouccc pacuiHpenHH anaJiMii BKmo<iaeTca 
yuacioK KOHyca, tia kotopom yro/i o6paayioiueH 
KaHaBOK BoapacTaci no 35-40". Bnajomu miacv 
ynpaB/iHCMbie 3thm ynacrKOM^ pe3K0 ; 
5 noBopawBaioTcii m nou t3khm yrnoM^ paapwaa- ^ 

^ '^r*> vruiT** r\ <v 'tfoHVCOM-ITVaHCOHOM 2& (<&HTV 6) .iSfe 





^™pi;?Ha^<|)Hi\ 6 - Koiiyc 

: V. r; i YcipOYlCTBO fVin pCM0HT3 

Acp^HT ; (JwpMMpyiouiy w ynpyryio] 
^ctichh • KbHycnyaiicoH 2/ M ; nonyK)|iinaHry 
- "CirycxacTca ycrpoiic rBO b cKBa^HyL KlMeciy 
HapyiucHHH KOJiomibi na nacociio-KOMnpeccop- 
: Hbix hjih 6ypH/iMibi k ipyGax 4 bmcctc ..c. Mctaji 
niwccKHM nnacTwpeM 5, KOTOpWH ojwhm.koh- 
iiom omipaeTca na Konyc-nyancoH 2, a ot occ- 
Boro ncpeMCUiciiHH spcpx ynepacHBaeTcn yno- 
'poM 6. ;■; - : - 

. ;v XCecTKHH jcoiiyc-iiyaHcoH 2 npencraBJiaeT co- 
: ; 6oii ycciCHHWH KOHyc (<|)Hr. 6), Ha : ,6oKOBOH 
. noBepxHociH KOToporo nnnnnrRMkl 
pajwycHbic KaHaBKH no 
pa 5. : yroJi HaiaioHa o6paaywmc . 
cocTaBJiHwmiiH 9-12°, yBcmraiBaeiCH AO 35- 
40° y 6om»tiicro ochob3Hkh KOHyca. Pajwyc 

KaH3BOK flCpCMCHHblH. y MCHbUJCfO OCHOBaHHfl 



COH3 2 llliaqMTCnbHO B/IM51CT Ma KaqCCTBO > paCUJH- 
PCHHJT WiaCTbipH M OCCBOC ycHJIHC npOXOttAC --fcj 

hmh Konyca-nyaHCOHa. Yron nontCMa oepaayio-r, . 
20 weft mchcc 35° He naex khh juer HcanaMHicnb- 
hoc yBWi»«CHHC npoxooHoro njuMeipa . nnscrbi- 
pa, a yron noffbCMa oGpaiywmcH 6onee. 40 ^ 

B e fl CT K 3HaMMTCJlbMOMy yBCJlHMCHMK) Heo6XOA>l- 
MMX OCCBbtX yCHJIHH RJ1B npoxoacAeHHH KOHyca- 
25 nyaHcona m yxynjueHHio KaqecTBa paciuHpcHHH. 



lft oHaMCrp yBcnHiHBacTCH no othouichmw k nua- 
30 Mctpy KOHyca na 6-7 mm b 146 h ao 8-9 mm 
oocaflHwx Tpyoax. 3to noiBonacT cootbctctbch- 



^Hr3) ' K0HdmrypaiwH KOioporo noBiopacx , :4 ^.Ho^cHbumib niiaMcrp yapofiaa WH^cmHpe ; . 
BHyrpcHHHM Ko.rry P ™ctu P *.^ 



ycy BnaaHH nnacrbipji, a 33TCM * y BCJiH , iHBacTCsi 
HanpnMep, nn* .Konyca-nyaHCOHa, npHMeiwcMO- 
ro ana pcMOirra 146 mm o6caniiwxVKOJio^ 
pawyc KanaBox y MCHbUiero"ocHOBaH^J(4>HrJ) 

COCTaBJWCT 1 1 MM, B CpCHHCM CCTCHHM ; (4>Mr.4) 

16 mm, y obnbiucro ocHOBaHHH Konyca 

28 MM (*HT. 5). - ' 

ycraHoBKa nnacnapfl b kojiohhc oocaiXHbix 
rpy6 ocymccTBJiflCTCJ! nyiCM npoTarnBajWH qe- 
pea Hero «ccTKon> Konyca-nyaHcoHa 2 - 4><>P- 
MMpyKHUCH ronoBK M 1 (4»Hr. 2). 

B .Ha«BJic f b 6caonopH0M ,(4»ht. 3) h lacnw- 
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V3Ha^HTf noBUCHTb Haixc3KHoab; Hx p6oibil : npn 
paciiwpcHHH nnacrapH rnawMM KonycoM C ... 
ynioM noflbCMa oepasywincH a 9-12°. KaK 

3TO f npHHJITO B npOTOTOlC, npOXOIXHOH AH3MCTP 

cooTBCTCTBycT flHaMCipy Konyca- nyaHcoHa. 
OopMyna H3o6pcTeHHn 
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yCTpOHCTBO AJ1H peMOHTS OOCa^HMX KOflOHH,, 

coflepMiaec nonyw unanry c ynopoM, $ov*m- 
pywmyw ynpyryw ronoBKy, kcctkhm KOHyc- 



npn 3tom iuiotho npHncrawT k KaHaBicaM i ko- 
Hyca-nyaHcora 2. KoHTaicT rx ^o^^om^ 
^^^^rcwHHM^k xo^ T KOHyca^iryaHcoKa|2:B?iipbw 
ce AecJwpMauHH Bnajow' Gnaroflapa ncpcMCHHO- 
My paoHycy 7 b»x BpcMa huct no Ayrc ($>ht3- 

oca o6parHoro nepcmoa Mciajuia, «ito h 
npcAOTBpanucT o6pa30BaHMC hcaokhmob. 3atcM 



. pycMoii kojiohhc KOHyca-nyaHCOHa, nocncAHHH 
^BbinOnHCH . C ; npOAOJlbHbiMH KaHaBKaMH, mmcw- 
j^Su^rnepcMCHHbiH pawyc f yBcr^BaJoiuHHca 
55 ox MCHbOicro ocHOBaHHa KOHyca k 5oabUJCMy, , 
npH 310M Bucryraj ruiacrbipa coBMemcHbi c m 
-npoAonbHUMH KaHaBKaMH KOHyca-nyancoHa, a 
: yron HawioHa o6pa3ywmcH KaHaaoK y oonbuio- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s-ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
. Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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